Abstract-With the recent advancement in technologies such as embedded system, wireless distributed sensor, light weight material, smart cognitive radio networks, cloud computing, higher efficiency and ultra-low emission internal combustion engines, intelligent converter, high performance battery and fuel cell technology, the production of smarter, safer, energy efficient and zero emission vehicles is possible in near future. Apart from vehicle technologies, other factors such as road users', well maintained road infrastructure, well maintained vehicles, drivers' attitudes and law and enforcement are also important to be considered and they should work together in order to make our world natural resources can be preserved and maintain cleaner environment and produce sustainable mobility. This paper will discuss the impacts of IoT and Big Data and other emerging technologies mentioned above to the automotive industry. It will include discussion on education, economy, advanced technology, environment, safety and energy.
I. INTRODUCTION
The challenges that we are facing today include global warming, food security and depletion of non-renewable energy resources. To solve these problems, cooperative and continuous efforts from government, private and public sectors are needed. On top of these efforts, the general public needs to be aware and concerned of the issues and give their cooperation.
Engineering Technology such as computing, electronic and communication technologies which is multi discipline in nature is one of the prime movers that can be used to solve the problems mentioned above. Using creativity, both invention and innovation can be produced to provide the solutions. The roles of schools, universities and research centers are very important in carrying out these duties. The government could provide the right policies and financial support to strengthen the efforts. Furthermore, the private sector could participate by collaborating with universities to provide affordable and marketable green solutions and technologies. The society could play roles by having the right attitudes and responsibilities towards preserving the environment. Direct outputs that could be obtained from these efforts are that the economy would grow, the environment would be preserved and the society would live comfortably.
Transportation is one of the important elements in modern daily life. Everybody needs transportation to move from one place to another. With issues such as global warming, depleted non-renewable energy resources, safety, affordability, accessibility, connectivity and globalization, this area need to be relooked and redefined to sustain its progress. One of the efforts which are currently in progress is by introducing energy efficient and intelligent vehicle (EEIV). There are many components need to be considered during the designing stage of EEIVs. It includes vehicle body, transmission, types of fuel, internal combustion engines, electrical motors system, control strategies, sensor system, embedded system, communication system, road infrastructures and most importantly drivers' attitude.
EEIVs are vehicles that meet a set of defined specification in terms of emission level and energy usage, including fuelefficient vehicles, hybrid, electric vehicles and alternatively fuelled vehicles such those using compressed natural gas, liquefied petroleum gas, biodiesel, ethanol, hydrogen and fuel cells. This paper will discuss the impacts of IoT, Big Data and other emerging technologies mentioned above to the automotive industry. There are many definitions of IoT. One of them is networked connections of people, data, process and things as illustrated in Figure 1 The eco system of automotive industry is shown in Figure 3 . It consists of many players such as vehicle manufacturer, education and training, research and development, consumers, infrastructures, vehicle distributor, service after sales and government. With the emergence of IoT and Big Data economy, the players of automotive industry need to transform themselves in order to catch up with the new economy era.
III. IMPACTS OF IOT AND BIG DATA
The main issues in the automotive industry include global warming, depleted non-renewable energy resources, safety, affordability, accessibility, connectivity and globalization. From Figure 4 , it is shown that transportation is one of the main energy consumers. It is forecasted that the supply of fossil fuel will be depleted in next 50 years. Furthermore, the transportation contributed 14% air pollution to the environment as indicated in Figure 5 . Figure 6 shows that the fatality rate due to vehicle accident in Malaysia continues to grow in 2010. The automotive manufacturers have been working to address the issues mentioned above progressively. One of the efforts which are currently in progress is by introducing energy efficient and intelligent vehicle (EEIV). It will address the issues of energy, environment and safety. With the IoT and Big Data technologies in the picture, it will speed up the process of achieving the EEIV. Figure 7 shows the EV and hybrid vehicles that currently available in the market. By having EEIV, the problems that have been mentioned earlier could be solved and it also can give contribution in achieving the smart city and village application as illustrated in Figure 11 . Figure 11 : Smart city applications [12] The other sectors such as education and training, manufacturing, research and development can also be further improved by implementing IoT and Big data technologies 13, 14, 15, …, 27]
IV. CONCLUSION
In conclusion, the impacts of IoT and Big Data technologies have been presented. It can give many benefits to all the players in the automotive industry.
